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METHOD OF REPRODUCING CONTENT INFORMATION FOR 
AN INTERACTIVE OPTICAL DISC APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[001] The present invention relates to a method of reproducing 
content information for an interactive optical disc apparatus. More 

specifically, the present invention enables various audio content data 
associated with video data read out from an optical disc such as an IDVD 
(Interactive Digital Versatile Disc) to be reproduced synchronously. 

Description of the Related Art 

[002] High-density optical discs capable of recording massive digital 
data, for example, DVDs are in widespread use. DVDs are being 
commercialized as a high-capacity recording medium capable of recording 
high-quality video data for many hours as well as digital audio data. 

[003] DVDs include a navigation data recording section for recording 
navigation data needed for play control of said video data and a data stream 
recording section for recording digital data streams such as said video data. 

[004] When a DVD is inserted into a DVD player and successfully 
loaded, a common DVD player reads out navigation data recorded in said 
navigation data recording section and stores the navigation, data in a 
memory within the. Thereafter, by using the navigation data, the DVD 
player carries out DVD playback operations whereby video data recorded in 
said data stream recording section can be read out and played. 

[005] Accordingly, an owner of said DVD player can not only play and 
watch high-quality video data recorded in said DVD for many hours, but 
also select and use various functions provided by said DVD. 

[006] IDVDs are a recent development. An IDVD includes detailed 
information about A/V data read out and played from said DVD. The A/V 
data and detailed information can be recorded by various protocols such as 
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a mark-up language (XHTML or SMIL), a cascading style sheet (CSS), and 
scripting language (ECMAScript); and data type content such as image 
(JPEG or PNG), audio (AC-3, MPEG audio, DTS, or SDDS), animation (MNG), 
and text/fonts; and how the contents are read out and played through user 
interfaces such as the DVD player. With the IDVD as described above, a 
user can easily search for content information of various types associated 
with said main A/V data. In other words, while reproducing main A/V data 
recorded in an IDVD, contents of various types are provided from content 
providing servers, e.g., servers connected through the Internet. The 
contents of various types are reproduced after synchronization with the 
main A/V data. 

[007] However, there is a need in the art for a method and apparatus 
for re-synchronization of external content information with the main A/V 
data when there is a temporary disconnection or delay of transmission of 
content information due to a network connection loss or limited storage of a 
buffer memory contained in an interactive optical disc apparatus. Also, there 
is a need for a method and apparatus for re-synchronization in a case when 
A/V data read out from said interactive DVD and content information are 
not synchronized with each other. 

SUMMARY OF THE INVENTION 
[008] By taking said situation into account, the present invention is 
directed to provide a means of reproducing content information for an 
interactive optical disc apparatus. More specifically, the present invention 
provides a means of reproducing various audio content data associated with 
video data read out from an optical disc such as an interactive DVD in 
synchronization with said video data. When synchronization failure occurs 
during synchronized reproduction with said video data, an offset value of 
audio content data capable of re- synchronization thereafter is calculated, 
after which audio content data corresponding to the offset value are either 
provided by a content providing server or read out from the optical disc, 
thereby reproduced in re- synchronization with said video data. 
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[009] To achieve said objective, a method of reproducing content 
information for an interactive optical disc according to the present invention 
comprises: reproducing video data read out from an interactive optical disc 
in synchronization with audio content data downloaded from a content 
providing server connected through the Internet; in case of disconnection or 
delay of transmission of said audio content data, calculating an offset value 
of audio content data capable of re-synchronization based on play time of 
video data read out from said interactive optical disc and bit rate of said 
audio content data; and sending a command requesting transmission of 
audio content data corresponding to said calculated offset value to said 
content providing server, thereby re- synchronizing audio content data 
transmitted in response to said command with said video data read out from 
said interactive optical disc. 

[010] Another method of reproducing content information for an 
interactive optical disc apparatus according to the present invention 
comprises: reproducing video data and audio content data recorded 
separately in an interactive optical disc in synchronization with each other; 
in case of failure of said synchronization, calculating an offset value of audio 
content data capable of re -synchronization based on play time of said video 
data and bit rate of said audio content data; and after searching for audio 
content data corresponding to the calculated offset value, reproducing the 
audio content data by re- synchronizing with video data read out from said 
interactive optical disc. 

[Oil] A further method of reproducing content information for an 
interactive optical disc apparatus according to the present invention 
comprises: searching for additional information recorded in a audio content 
data stream either read out from an interactive optical disc or received from 
a content providing server, thereby referring thereto; based on said 
additional information, calculating an offset value for re- synchronization of 
said audio content data and video data read out from said interactive optical 
disc; and either searching for and reading out audio content data 
corresponding to said offset value from said interactive optical disc or 
requesting and receiving audio content data through an interface to said 
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content providing server, thereby reproducing the audio content data by re- 
synchronizing with said video data. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[012] The accompanying drawings, which are included to provide a 
further understanding of the invention, illustrate the preferred embodiments 
of the invention, and together with the description, serve to explain the 
principles of the present invention. 
[013] In the drawings: 

[014] Fig. 1 illustrates the structure of an interactive optical disc 
apparatus according to the present invention; 

[015] Fig. 2 illustrates a conceptual state of reproducing data in an 
interactive optical disc according to the present invention; 

[016] Figs. 3 and 4 illustrate a data transmission /reception process 
between an interactive optical disc apparatus according to a first 
embodiment of the present invention and a content providing server and a 
data reproducing process; 

[017] Fig. 5 illustrates a data reproducing process of an interactive 
optical disc apparatus according to a second embodiment of the present 
invention; and 

[018] Fig. 6 illustrates a data reproducing process of an interactive 
optical disc apparatus according to a third embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[019] Hereinafter, preferred embodiments of the present invention for 
reproducing content information in an interactive optical disc apparatus will 
be described in detail with reference to the appended drawings 

[020] Fig. 1 illustrates the structure of an interactive optical disc 
apparatus according to the present invention. The said interactive optical 
disc apparatus, includes an ENAV engine 100, such as an interactive DVD 
player. The interactive DVD player includes a network manager 10 to 
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download ENAV (Enhanced Navigation) contents from a content providing 
server 300 connected through a network such as the Internet. The 
interactive DVD player further comprises an ENAV buffer 11 where 
preloaded are ENAV contents recorded in an optical disc 400, such as an 
IDVD. The interactive DVD player also includes a document processor 12 
receiving ENAV data and carrying out corresponding data processing 
operations and an element decoder 13 decoding element data such as text, 
audio, image, fonts, and animation data into video and audio. 

[021] An ENAV interface handler 14 carries out operations in 
response to control signals of the document processor 12 and 
receives/ transmits a user trigger, a DVD trigger, a DVD status, and DVD 
control signals. The ENAV interface handler 14 also controls the ENAV 
buffer 11. The interactive DVD player includes an A/V renderer 15 providing 
an audio and video output. 

[022] The said interactive optical disc apparatus also includes a DVD- 
Video playback engine 200 operating in association with said ENAV engine 
100. The content providing server 300 is connected with the network 
manager 10 of said ENAV engine 100, thus providing various content 
information. The various ENAV contents data could include an audio data 
file associated with video data read out from the interactive DVD 400. For 
example, the audio data could be a soundtrack in a foreign language to 
accompany the video content stored on the interactive DVD 400. 

[023] The ENAV buffer 1 1 can be logically divided into a first buffer 
(Buffer 1) and a second buffer (Buffer 2). As shown in Fig. 2, main A/V 
streams read out from said interactive DVD 400 are reproduced in 
synchronization with ENAV content information, for example audio content 
data or alternate audio content data provided from said content providing 
server 300. 

[024] Consequently, an owner of said interactive DVD player can 
watch A/V streams read out from said interactive DVD 400 and/ or ENAV 
audio content data together with ENAV audio content data provided from 
said content providing server 300. 

[025] When audio content data provided from said content providing 
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server 300 are temporarily disconnected or delayed due to a network 
connection loss on the Internet or limited storage in the buffer memory 11 
contained in the interactive DVD player, the ENAV engine 100 carries out a 
series of operations to re- synchronize video data read out from sadd 
interactive DVD 400 with audio content data provided from the content 
providing server 300. In other words, when a synchronization failure 
occurs during playback of video data read out from said interactive DVD 400 
in synchronization with audio content data, a series of operations for re- 
synchronization are performed, which are described in detail below. 

[026] Figs. 3 and 4 illustrate a data transmission/ reception process 
between an interactive optical disc apparatus, according to a first 
embodiment of the present invention, and a content providing server 300 
and a data reproducing process. For example, when a user request or an 
event prescribed by a script occurs during playback of video data of an 
interactive DVD 400, the interactive DVD player carries out initial 
operations for Internet connection SIO. Thereafter, said content providing 
server 300 carries out a series of operations corresponding thereto S 1 1 . 

[027] Subsequently, said interactive DVD player generates a 
command requesting transmission of ENAV content information 
corresponding to current video data. For example, audio content data files 
associated with current video data are requested by sending a command to 
said content providing server 300 SI 2. 

[028] The content providing server 300 searches for the audio content 
data files requested for transmission within a database (not shown). 
Subsequently, the content providing server 300 transmits the audio content 
data as ENAV content information S13, The interactive DVD player 
downloads the audio content data, provided as the ENAV content 
information, and stores it temporarily into the ENAV buffer 11 described 
previously with reference to Fig. 1. Thereafter, the interactive DVD player 
reproduces the audio content data by synchronizing it with the video data 
read out from the interactive DVD 400. 

[029] The content providing server 300 prepares for error handling for 
possible network connection losses, such as a connection failure of clients 
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on the Internet or a timeout, and thus listens to the connection from clients. 
When connection loss on said network occurs, transmission of said ENAV 
content information is stopped S14. 

[030] When synchronization of said video data with audio content 
data fails due to the cancellation of transmission of ENAV content 
information, the interactive DVD player calculates an offset value for the 
audio content data capable of re- synchronization by identifying a play time 
(Tl) of video data at that instant, adding a predetermined amount of time (A) 
to said identified play time of video data and multiplying the result by the bit 
rate of the audio content data SI 5. Because the bit rate of said audio 
content data is a constant bit rate (CBR), the offset value is calculated 
simply as 'Offset = (Tl+A) x CBR\ 

[031] The predetermined amount of time (A) can be set as an arbitrary 
time value proportional to a playback speed of the video data and a data 
transfer rate on the Internet. The interactive DVD player generates a 
command requesting transmission of the ENAV content information 
corresponding to the offset value calculated in said manner, and sends the 
command to the content providing server 300 S16. 

[032] The content providing server 300 refers to the command 
received through said procedure, and carries out a series of operations to 
read out and transmit the audio content data corresponding to said offset 
value S17. The interactive DVD player re-synchronizes the audio content 
data received through said procedure with the video data read out from said 
interactive DVD 400, thereby allowing normal synchronized reproduction of 
the two types of data, 

[033] As shown in Fig. 4, the interactive DVD player normally 
playbacks a main A/V stream read out and played from said interactive 
DVD 400, along with audio content data received from said content 
providing server 300 in synchronization. 

[034] When operations for synchronized reproduction in said manner 
are not successful, the interactive DVD player can be provided with audio 
content data capable of re-synchronization thereafter by the re-transmission 
from said content providing server, thereby carrying out a series of 
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Operations for reproduction re-synchronized with the video data. 

[035] In a second embodiment of the present invention, when a user 
request or event prescribed by a script occurs, the interactive DVD player, in 
the middle of carrying out a series of operations for normal playback 
wherein a main A/V stream recorded in an interactive DVD 400 is read out 
and played, carries out a series of operations for reproducing ENAV audio 
content data, which was downloaded from IDVD disc 400 and temporarily 
stored in the buffer 1 1 of said interactive DVD system, in synchronization 
with said main A/V stream, such as video data. 

[036] When synchronization fails due to limited capacity of the buffer 
memory 11 during synchronized reproduction in said manner, the 
interactive DVD player, as described previously, calculates an offset value of 
the audio content data capable of re- synchronization by identifying the play 
time of the video data at that instant (Tl), adding a predetermined amount 
of time (A) to said identified play time of video data, and multiplying the 
result by the bit rate of the audio content data. 

[037] Because the bit rate of said audio content data is a constant bit 
rate (CBR), the offset value is calculated simply as 'Offset = (Tl+A) x CBR'. In 
this case, the predetermined amount of time (A) can be set as an arbitrary 
value proportional to a playback speed of the video data. 

[038] The interactive DVD player, after searching for and reading out 
audio content data corresponding to said offset value calculated in said 
manner, normally reproduces the audio content data in re- synchronization 
with said video data. 

[039] In a third embodiment of the present invention, as described 
previously with reference to Figs. 4 and 5, an audio content data stream 
which is transmitted from said content providing server 300 or read out 
from an interactive DVD can include additional information for re- 
synchronization between said audio content data and said main A/V 
stream, such as video data. 

[040] For instance, as shown in Fig. 6, in order to calculate the offset 
value for re-synchronization with the video data more quickly and precisely, 
more than one information from among information about the number of 
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bytes of audio data per second, number of bytes of audio data per frame, 
and total byte size of audio content data can be included in more than one 
header of a heading section of said audio content data stream. 

[041] In addition, the additional information can be included either in 
the header and/ or payload areas of the heading section of said audio 
content data stream, or intermittently over the entire section of said audio 
content data stream. 

[042] During initial reproduction of the audio content data stream, 
transmitted from said content providing server 300 or recorded in said 
interactive DVD 400, the interactive DVD player searches for and refers to, 
for example, the number of bytes of audio data per second, number of bytes 
of audio data per frame, and total byte size of audio content data which are 
included in the header areas of the heading section of said audio content 
data stream. 

[043] When a synchronization failure occurs during playback of video 
data read out from said interactive DVD 400 in synchronization with said 
audio content data, an offset value for re-synchronization is calculated with 
reference to said additional information. To give a numerical example, if the 
number of bytes of audio data per second were 1 KB/ sec; the number of 
bytes of audio data per frame were 9 KB/frame; and the instant when re- 
synchronization is needed due to synchronization failure were 100 sec, the 
offset value calculated for re-synchronization would be 100 KB =100 sec x 1 
KB/ sec. 

[044] In fact, since audio data is reproduced in units of a frame and 
the number of bytes per frame is 9 KB, the actual start position of the audio 
frame wherein the offset value of 100 KB calculated in said manner is 
located would be 99 KB. Therefore, for this particular case, the interactive 
DVD player generates a command requesting re-transmission of audio 
content data starting from the position of 99 KB and sends the command to 
a content providing server 300. 

[045] The said content providinjg server 300 makes reference to the 
command received through said procedure and carries out a series of 
operations to search for and read out the frame start position of audio 
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content data corresponding to said offset value, thereby transmitting 
corresponding audio content data. The interactive DVD player can then 
carry out normal reproduction of audio content data received through said 
procedure by re- synchronizing with video data read out from said interactive 
DVD 400. 

[046] On the other hand, when synchronization failure occurs during 
reading out and playing said audio content data from an interactive DVD 
400, the interactive DVD player searches for and reads out the frame start 
position of audio content data corresponding to the offset value calculated in 
said manner from said interactive DVD and carries out normal reproduction 
by re-synchronizing with said video data. 

[047] When the frame start position of the offset value calculated in 
said manner exceeds the total byte size of said audio content data, the 
interactive DVD player either decides the offset value to be incorrect and 
carries out operations again to calculate the offset value, or decides re- 
synchronization to be impossible and carries out a series of corresponding 
operations, for example, displaying a notification message to report re- 
synchronization failure. 

[048] The present invention, including the case of synchronization 
failure due to external causes, can provide a means for normal reproduction 
in the case of synchronization failure due to intentional disconnection of 
audio data from video data by a user's selection of trick play function. For 
exaimple, if a user purposefully skips or changes the play speed in the 
forward or reverse direction to view the video out of sequence, 
synchronization with the content providing server 300 will be lost. 
Therefore, the present invention calculates the offset value by identifying the 
time when the trick play is stopped as the re-synchronization time, and re- 
synchronizes the frame start position of the audio content data with the 
video data. 

[049] A method of reproducing content information for an interactive 
optical disc apparatus according to the present invention is a very useful 
invention which enables an owner of an interactive optical disc apparatus to 
listen to a tremendous variety of audio content data to accompany the video 
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data on an interactive DVD 400, which could not otherwise be stored on the 
interactive DVD 400 due to space considerations. 

[050] The foregoing description of preferred embodiments of the 
present invention has been presented for purposes of illustration; therefore, 
the present invention can be applied to rewritable DVDs (DVD-RW, 
DVD+RW, DVD-RAM) or various information recording media as well as 
interactive DVDs and those skilled in the art may utilize the invention and 
various embodiments with improvements, modifications, substitutions, or 
additions within the spirit and scope of the invention as defined by the 
following appended claims. 
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